Ry

REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

V.
display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

orting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
. needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
g this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Alington,
.202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penatty for failing to comply with a collection of information if it does not

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE
21 April 2003 View Graphs

3. DATES COVERED (From - To)

4. TITLE AND SUBTITLE

Investigating the Effects of Confining Pressure on Cumulative Damage and the
Constiutive Behavior of a Particulate Composite Material

5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

C.T. Liu, M. Yen

§d. PROJECT NUMBER
2302

5e. TASK NUMBER
0378

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

8. PERFORMING ORGANIZATION
REPORT NUMBER

Air Force Research Laboratory (AFMC)

AFRL/PRSM
10 E. Saturn Blvd.
Edwards AFB, CA 93524

AFRL-PR-ED-VG-2003-099

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

Air Force Research Laboratory (AFMC)
AFRL/PRS

5 Pollux Drive

Edwards AFB CA 93524-7048

10. SPONSOR/MONITOR’S
ACRONYM(S)

11. SPONSOR/MONITOR'S
NUMBER(S)

AFRL-PR-ED-VG-2003-099

12. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for public release; distribution unlimited.

13. SUPPLEMENTARY NOTES

14. ABSTRACT

20030616 050

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF RESPONSIBLE
OF ABSTRACT OF PAGES PERSON
Sheila Benner
a. REPORT b. ABSTRACT c. THIS PAGE 19b. TELEPHONE NUMBER (inciude
A area code)
Unclassified Unclassified Unclassified (661) 275-5963

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. 239.18




MEMORANDUM FOR PRS (In-House Publication)

FROM: PROI (STINFO) 23 Apr 2003

SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-VG-2003-099
(L] a> C.T. Liu; M. Yen, “Investigating the Effects of Confining Pressure on Cumulative Damage and the
@1 2% Constitutive Behavior of a Particulate Composite Material”

International Conference on Mechanical Behavior of Materials (Statement A)
(Geneva, Switzerland, 25-29 May 2003) (Deadline: 14 May 2003)




‘Panwnun uonngulsip ‘eses|as oygnd oy panoiddy

VSN 1 ‘ajepuodgue)
ajepuoq.e) je A}isiaAlun siouljjj uidynosg

19jua9 ABojouyoa] |eliajep

U9 A 'IN

¥25€6 VO 94V Spiempg
‘PAIE uinjeg jseq O}
N Lo

T

BLI®




Isd 000l pue jualquy :sainssald Buiuyuon —

_ UuIw/Wwo/wo
Q.E._u:m,:_s\so\eo?.?.:_E\Eo\eoﬁ.o“wﬁmmc_m:m|

&%

‘lenidjel aysodwion aje|naijed e jo .S_>mcmm
9AIIN}IISUOD 3y} pue sbewe(q aAl}e|[NWNY UO BINSSAId
buluyuo) pue ajey uien}g Jo s30943 ayj ajebiysanu| .

SOAI}OD

Em

oI
Qa8 B
i 0 B
% ,,nw,a:._wm




wo 22°1
L

/A\ ddgreov




Isd ¢/} = @inssaid | Isd / 'z = @inssa.d

,
A\ : idd-gL60v




o

o

o

<

o

- <
I |
Illllll“lll 1

IENNENEEENEEEEEEEEE

" I EEEEEE !!_!,! EEEEE

o

o

oi

-

o

o

|

o

o

9

-5.00000

58.00000
37.00000 F
16.00000

(971) peo paiddy

4 A0913.ppt

~ Strain (%)




00°¢y 00°¢¢

(%) urens
0022 00°CL 00°¢

00°8-

__ 7T 000006~
| n_|
| \
f,* i 0000002
_ v \s,\mﬂ‘w\
| VA
# \\ \\ :
4_.‘ \\ d %%.. \ Ooooom.‘w
Ml Y
| AV
_MM 41 00000°8G
Svigs o \ N
< 4 s = .
— w g = ey [
R wa s = = 00000°G6
= Q1ey] ueng

00000 ON_‘

(q71) peo palddy

dd-g160v ﬁ\\




100
0

™ 100

£

200

= €00

.m

= p00

b

I g0

(]

® 900

£

3 100

)

> 800
600
10

ui/ul ‘uresys parddy

vo Gt'0 £0 - TA co Sl'o 1’0 600 0 S0°0-

[ L T _J ] L] _ T T _ — ] ) — 1 T _ 1] . ] t — H T T — .
ﬂ E
g .
» 3
— -]
n uonelejg awnjopA —o— | =
- ssang Buuasulbuy —o—| 7
- .
1 1 1 )3 _ d 11 ] _ 11 | 3 _ 3 i 1 _ 1 1 Ll — 1.1 [ [} _ 1 LA | _ L J. ] 5 — [  _— 3 B

?::wmm._n_ Em_nE< _o:m _‘ uiw mn c mgmm :_m:mv

uiea)s paijddy

0ct
091
00¢
ove
08¢
oce
o9t

ooy

"SA uoljeje|i sSWN|OA pue ssalls m::mmc_m:m

16u3

199U

‘ssaJ}s Bu

1sd




Ut /uT‘ureisy

50 0 £a a0 0 0
i r —T y

v et e g et s —— s e . o
vty Pt [ z: e -
v . By et e T -t -
el fama
1 -
1 -
» -="
] .-
1 e
3 e
’ -
~ ’ L -
4 v - Nca
LI

YO

Tsdfaanssoaad
=== 000}
== 008
w005
Cimaay SN
- (0}
0

f r;, . i 1

iR

Jddgieoy N




Q0" 00T

~ - uiw 1 bo1
00701 00°T 0T 0 1070
} t b 0
\b
\\\
\\\ .
hd e toot
' v
/
b
\ v
1
P
y g Looz
é
i .
, ;
v
U gz v
-yl _ . 1L
| ? Juwesgs o0t
$ v
/
$ v
i
o v
¢ v Jooy
S \Y
Ul g1 gl v
00§

g ‘1oyeweled abeweq




0

b

ulens
€0 ¢0 1'0 00

! | 1

Fl

uwgo= 3 v
ujw G0'0= 3 o
Ul 50070 = 3 e

4
7
Q
e

-0l

- 0§

- 001

Amc_cmo_ mﬁt :_m.:m Eﬁm:oov

wo/gap
0y‘uonenusny aAnejey eled

dd'gigov /,\\




3

1

0

0

I

uoijeje|ig SWN|oA

ol 8 1’0

I L
201266°0 = H 825t.22°0 + X 601,89858¢°L = A Bo

Ac:__omo_ o_:Bo:o_E

10

o
F

001

uoljenusyly sAnejey




zL (%) urens

a e )
. [ /-2
fofeeh g 's}0040p Jo adA} 8y} 0}
/ ¢ % (8AnIsuas) aansuasul
N A “ s (uoijeje|Iip awn|oA)
B eeceeEeee | om sninpow ay} ‘(Sp1oA
o | -0421W O SHYoeID
e e L -0J2]W) S309}3p JO
e (e Jlaquinu uaAaib e uo4 ;
E= (oA ‘SNNpow ul 9sea.td9p
SR e / o B Ul S}|NSaJ SUoI}Ipuod
R ERERRERRE=aES o1 8 Buipeoj jeixe-13jnw
D wr Japun s)oeI29-0421W
N e jJo Juswdojanap ay] ,

P R A P R I AP o A

jeuojepy epsodwon
sjejnonled pajli4 AjybiH ayj uj dojerasg ueny 7
SHIBIDOIDIN ‘©INSSBI Buiuyuon ybiH v Japun ¢




el

‘gjed ulel)s
'3y} 0} aAIISUdSUI SI A}ISUd}UI mmmEmn |21}l ay |

‘A}Isuajul abewep ayj uo
}09449 juedjiubis e sey ajel uled}s ayj ‘owl} uaAib e uo

"uled}s ainidn.
9} uo 308}4a Jueoyiubisul pue SNINPOJ\ 3y} UO }29}}d
ou sey ainssaud Buiuyuod ‘ajel uiea}s usaaib e 1o

‘uoljejejip Jo }1@suo ayj 1oy} ujesjs paijdde
9y} puk SSaJ}S Wnuwixew ay} uo s}oayja juesyiubis
sey ainssalid Buiuuod ‘ajel uiel)}s UaAIb e 10

SUOISN|OUON)

\
1d'g 160V /\




